PCT 



WORLD IN TELLECT UAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B05B7/30 



Al 



(11) International Publication Number: WO 95/07762 

(43) Internationa! Publication Date: 23 March 1995 (23.0345) 



(21) International Application Number: PCT/SE94/00843 

(22) International Filing Date: 12 September 1994 (12.09.94) 



13 September 1993 (13.0943) SE 



(30) Priority Data: 
9302953-6 



(71)(72) Applicant and Inventor: ANDERSSON, Michael 
[SE/SEJ; Lantvagen 1, Bullmark, S-910 36 Savar (SE). 

(74) Agents: BJERKSn, Jarl, H5kan et al.; Bjerkens Patentbyri KB, 
Box 1274, S-801 37 G&vle (SE). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, ES, FI, GB, GE, HU, JP, KE, KG, KP, 
KR, KZ, LK, LT, LU, LV, MD, MG, MN, MW, NL, NO, 
NZ, PL, FT, RO, RU, SD, SE, SI, SK, TJ, IT, UA, US, 
UZ, VN, European patent (AT, BE, CH, DE, DK, ES, FR, 
GB, GR, IE, rr, LU, MC, NL, PT, SE), OAPI patent (BP, 
B J, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TO, TG), 
ARIPO patent (KE, MW, SD). 



Published 

With International search report 

In English translation (filed in Swedish). 



(54) Title: LIQUID SPRAYING DEVICE DRIVEN BY COMPRESSED AIR 
(57) Abstract 

A compressed-air-operated liquid spraying device comprises 
a liquid container (3), a conduit (9) emerging into the liquid 
container through one end thereof and adapted to convey the liquid 
from the container to a nozzle (8) through influence by compressed 
air. Said conduit emerges through said one end (10) thereof into a 
smaller liquid container (11) enclosed in said liquid container (3), 
having an opening (13) through which the conduit communicates 
with the larger, proper liquid container (3) and being arranged to 
function as a buffer by being, as the conduit, arranged to be filled 
with liquid through said opening and by that supply the quantity 
of liquid contained therein for spraying when the liquid spraying 
device is inclined away from a normal position in which the larger 
liquid container is located substantially under the nozzle. 
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Liquid sprayi ng device driven bv compressed air 

Field of the invention and prior art 

5 The present invention relates to a compressed-air-operated liquid 
spraying device according to the preamble of the appended claim 
1. 

As examples of such devices the spray guns used for lacquering 
10 cars and car details or parts may be mentioned, wherein the liquid 
container accordingly contains paint, and this field of use will be 
discussed hereinafter so as to illustrate the invention, although nu- 
merous other fields of use would be possible. All types of com- 
pressed-air-operated liquid spraying devices are comprised, such 
15 as those sucking the liquid through ejector action, those having 
liquid containers connected to compressed air, those having liquid 
containers containing compressed air (such as paint spray bottles) 
and the like. 

20 When such spraying of liquids, in particular paint, with air as driv- 
ing medium or propellant takes place, there is a need of being able 
to incline or put the liquid spraying device oblique away from a 
normal position, in which the liquid container is substantially under 
the nozzle and the bottom thereof is directed downwardly, with a 

25 maintained function. 

When paint spraying for example cars it is necessary for obtaining 
a good result that the paint container of such a paint spray gun is 
located close to said normal position. Would the paint spray gun 

30 and by that the paint container be inclined too much the paint 
sprayed would be replaced by primarily air, since the end of said 
suction conduit in the paint container will not be located in the 
paint, which results in a deficient quality of the paint or lacquer 
surface. This means in its turn that lacquering of details or parts 

35 which when they are mounted on a car or another object require too 
much inclination of the paint spray gun, for example inner fenders 
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of a car, gets very laborious, with a frequent turning of the device, 
so that it is often chosen to release the part, which is then mounted 
separately in such a position that paint spraying may take place in 
a conventional way with the liquid spraying device in said normal 
5 position. This procedure is very time consuming compared with 
lacquering "in situ". 

Thus, the devices already known of the type defined in the intro- 
duction have the disadvantage that the spraying device may not be 
10 inclined too much when for example paint is sprayed without an in- 
correct paint and air mixture with a lower quality of the surface 
layer painted as a result. 

Summary of the invention 

15 

The object of the present invention is to provide a device of the 
type defined in the introduction, which finds a remedy to the incon- 
veniences mentioned above of such devices already known. 

20 This object is obtained in accordance with the invention by provid- 
ing a device according to the appended claim 1 . 

Thanks to the presence of a smaller liquid container enclosed in the 
liquid container, into which said conduit emerges and which has an 

25 opening through which the conduit communicates with the larger 
liquid container, it is possible to keep the liquid spraying device in- 
clined away from said normal position during a limited period of 
time, for instance keep it upside down, i.e. with the container above 
the nozzle and in spite of that avoid an incorrect mixing of air into 

30 the liquid and by that obtain an excellent surface layer. The driving 
or operation through compressed air, for example by ejector action, 
which arises in conventional liquid spraying devices results in filling 
the conduit with liquid, so that the liquid located in the conduit will 
upon turning such a liquid spraying device for example upside 

35 down, be able to first be sprayed out before the mixing of air into 
the liquid will be too great. However, this volume is very small, so 
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that in practise no such spraying may be carried out. In the device 
according to the invention said driving or operation through com- 
pressed air will on the other end accomplish filling of also the inner, 
smaller liquid container, which may be called an auxiliary liquid 
5 container, and this will continuously be filled with liquid, so that this 
constitutes a buffer, when the liquid spray gun is inclined away 
from said normal position and by that so much liquid that corre- 
sponds to the total volume of the inner liquid container and the 
conduit may be sprayed in such an inclined position without any 
10 additional mixing of air thereinto. For example an inner fender of a 
car may by that be lacquered in a state mounted on the car without 
lowering the quality of the surface layer obtained. 

According to a preferred embodiment of the invention the inner, 
15 smaller liquid container is replaceably arranged in the larger liquid 
container for enabling changes to inner liquid containers having 
different volumes for adaption to different conditions of use, so that 
for example this volume may be increased should the liquid spray- 
ing device during a longer period of time be used for spraying ob- 
20 jects requiring a considerable inclination of the liquid spray gun 
away from said normal position. 

Further advantages as well as advantageous characteristics of the 
invention will appear from the description following and the other 
25 dependent claims. 

Brief description of the drawings 

With reference to the appended drawings, below follows a descrip- 
30 tion of a liquid spraying device according to a preferred embodi- 
ment of the invention cited as an example and such a device ac- 
cording to the prior art. 



In the drawings: 
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Fig.1 is a sectioned view of the device according to the invention 
in the normal position, 

Fig. 2 is a sectioned view enlarged with respect to Fig. 1 and of a 
5 part containing the liquid containers of the device according 

to Fig. 1 turned upside down with respect to the position in 
Fig. 1 , and 

Fig. 3 shows a view corresponding to Fig. 2 of a part of a conven- 
1 0 tional prior art device turned upside down. 

The liquid spray gun 1 shown i Fig. 1 is intended to be hand-oper- 
ated and has for this sake a handle 2. It has also a liquid container 
3, which is intended to receive the liquid, for example paint, to be 

15 sprayed by the device. A conduit 4 for supply of compressed air 
schematically indicated is connected to the handle and extends in- 
side the handle to a valve 6 controllable through operation of a 
rocking lever 5 by the hand gripping around the handle 2. The con- 
duit 4 continues on the other side of the valve 6 through a conduit 

20 portion 7 to a nozzle 8. One end of a suction conduit 9 does also 
emerge into the valve 6, which is an ejector valve, said suction 
conduit being led into the liquid container 3 and the other end 10 of 
which emerges into a smaller liquid container 1 1 enclosed inside 
the liquid container 3. This smaller liquid container 11 communi- 

25 cates through an opening 13 here covered by a filter 12 with the 
outer, larger liquid container 3. The filter 12 is arranged to remove 
possible undesired particles contained in the liquid container 3 from 
the liquid before it is sprayed out through the nozzle 8. 

30 The opening 13 is in the normal position shown in Fig. 1 directed 
substantially downwardly, which means that it will be directed up- 
wardly when the device is turned upside down, and it is located in 
the region of a lower angle or a corner 15 of the liquid container 3, 
which is formed by a transition between a bottom 16 and a wall 17 

35 of this container. The portion 18 of the inner container 11 located 
closest to said opening 13 is provided with a cross-section reduced 
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with respect to container portions following thereupon, so that said 
opening may be arranged in the angle of the bottom region of the 
liquid container 3, which would not be possible with an inner con- 
tainer 11 inclined in a way shown in Fig. 1 should the cross-section 
5 thereof not be reduced in the opening region. Suction of liquid is in 
this way possible also when the liquid container 3 is almost empty. 

The inner liquid container 11 is advantageously arranged remov- 
able from the end 10 of the suction conduit 9, so that it after open- 
10 ing the liquid container 3 may be removed and changed for an inner 
liquid container having a different volume for adaption of this vol- 
ume to different fields of use of the liquid spraying device. 

The function of the liquid spraying device according to the invention 
15 is as follows: When the ejector valve 6 is opened through the rock- 
ing lever 5 compressed air will flow therethrough and through 
ejector action draw liquid through the suction conduit 9, so that an 
air and liquid mixture so produced advances in the conduit portion 
7 to the nozzle 8, through which it is finely divided sprayed onto the 
20 surface to be covered by the liquid, for instance a car detail to be 
lacquered. When there is so much liquid in the liquid container 3 as 
illustrated in Fig. 1 the smaller liquid container 1 1 will naturally al- 
ways be filled, but also in cases of considerably less liquid in the 
liquid container s; i.e? when a" part e? the Inner liquid container 11 is 
25 in the normal position shown in Fig. 1 located above the liquid level 
in the liquid container 3, the inner liquid container 1 1 and the suc- 
tion conduit 9 will continuously be filled thanks to the ejector action 
produced by leading compressed air through the valve 6. Thus, 
when the ejector valve 6 is closed through release of the rocking 
30 lever 5 the suction conduit 9 and the inner liquid container 11 will 
always be filled with liquid as long as the liquid container 3 has not 
run out of liquid. As a consequence thereof, inclination of the liquid 
irrespectively of the location of the opening 13, i.e. even if this gets 
located in a space (see the air room 19 in Fig. 2) in the liquid con- 
35 tainer 3 which is not filled by liquid, means that these will be filled 
with liquid which may be sprayed out through the nozzle 8 with the 
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desired air and liquid mixture and by that spraying result. This is 
illustrated in Fig. 2, where the liquid spraying device has been 
turned upside down. In such a position the spraying may thus be 
continued by means of the liquid spraying device until the inner 
5 container 1 1 is emptied on liquid. Such a great volume for spraying 
liquid when the container is inclined is in this way provided that 
such work may be carried out in a comfortable way. 

It is illustrated in Fig. 3 what is happening when the conventional 

10 device of this type is turned upside down. It Is necessary that the 
suction conduit 9' is inclined close to the bottom 16* of the con- 
tainer in order to make it possible for the liquid spraying device to 
reach the major part of the liquid contained in the liquid container 3' 
in the normal position. As a consequence of this, the suction con- 

15 duit 9' will in the position shown in Fig. 3 open into an air room 19', 
so that the suction conduit 9' will immediately be filled by air when 
spraying through the nozzle. The end of the suction conduit 9' could 
in such an already known device be arranged more far away from 
the bottom 16* of the container so as to enable a certain degree of 

20 spraying when the device is turned upside down, but this would 
mean that great amounts of liquid would remain in the container 3' 
and couldn't be sprayed out in the normal position. The present in- 
vention enables contrary thereto spraying of liquid in the normal 
position according to Fig. 1 of the liquid spraying device until nearly 

25 the "last drop" as well as spraying in the upside down position or in 
a position with the device inclined in another degree from the nor- 
mal position. 

The invention is of course not in any way restricted to the preferred 
30 embodiment described above, but several possibilities to modifica- 
tions thereof would be apparent to a man skilled in the art in this 
field without departing from the basic idea of the invention. 

As already mentioned in the introduction the invention is not in any 
35 way restricted to devices having compressed-air-operation by 
ejector action according to the embodiment described above, but it 
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is well applicable to other types of compressed-air-operated liquid 
spraying devices. 

It is also stated that "air in the claims has to be very broadly inter- 
5 preted and comprises also other gas mixtures than that in conven- 
tional air and also pure gases. 

Furthermore, "in which the larger liquid container is located sub- 
stantially under the nozzle" means that the liquid container in said 
10 normal position is located below the nozzle, but it has not neces- 
sarily to be located directly below the nozzle. 

It is not necessary that the opening of the liquid container is pro- 
vided with a filter, although this is advantageous through the purify- 
15 ing effect obtained thereby. 

As an example of an other modification possibility all types of other 
shapes of the inner liquid container than that shown in the figures 
may be mentioned. 
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Claims 

1. Compressed-air-operated liquid spraying device comprising a 
liquid container (3), a conduit (9) emerging into the liquid container 

5 through one end thereof and adapted to convey the liquid from the 
container to a nozzle (8) through influence by compressed air, 
characterised in that the conduit emerges through said one end 
(10) thereof into a smaller liquid container (11) enclosed in said 
liquid container (3), having an opening (13) through which the con- 

10 duit communicates with the larger proper liquid container (3) and 
being arranged to function as a buffer by being, as the conduit, ar- 
ranged to be filled with liquid through said opening and by that sup- 
ply the quantity of liquid contained therein for spraying when the 
liquid spraying device is inclined away from a normal position in 

15 which the larger liquid container is located substantially under the 
nozzle. 

2. Liquid spraying device according to claim 1 , characterised in that 
said opening (13) is located close to that part of said larger liquid 

20 container (3) which forms a bottom (16) when the device is in said 
normal position and has the liquid container last mentioned sub- 
stantially under the nozzle (8). 

3. A liquid spraying device according to claim 2, characterised in 
25 that in said normal position said opening is located in the region of 

the lower angle (15) of the outer, larger container (3), said angle 
being formed by the transition between a bottom (16) and a wall 
(17) of this container. 

30 4. A liquid spraying device according to any of claims 1-3, charac- 
terised in that the portion (18) of the inner, smaller container (11) 
located closest to said opening (13) has a cross-section being re- 
duced with respect to container portions adjacent thereto. 

35 5. A liquid spraying device according to any of the preceding 
claims, characterised in that the volume of the inner, smaller liquid 
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container (11) is at least several times smaller than that of the 
outer, proper liquid container (3). 

6. A liquid spraying device according to any of the preceding 
5 claims, characterised in that it comprises a filter (12) covering said 

opening (13) and arranged to purify the liquid from the larger liquid 
container (3) entering the smaller liquid container (11). 

7. A liquid spraying device according to any of the preceding 
10 •■- claims, characterised in that it is formed by a hand-operated liquid 

spray gun (1) having a handle (2). 

8. A liquid spraying device according to any of the preceding 
claims, characterised in that it is adapted to be used for spraying 

15 liquid substantially uniformly on surfaces. 

9. A liquid spraying device according to claim 8, characterised in 
that it is adapted to be used for paint spraying surfaces. 

20 10. A liquid spraying device according to any of the preceding 
claims, characterised in that the inner, smaller liquid container (11) 
is replaceably arranged in the larger liquid container (3) for ena- 
bling changes to inner liquid containers having different volumes for 
adaption to-different conditions of use. ^ 

25 

11. A liquid spraying device according to any of the preceding 
claims, characterised in that said conduit (9) is a suction conduit 
arranged for suction of the liquid to the nozzle (8) through an ejec- 
tor action produced by the fact that this conduit emerges into a 
30 supply conduit (4) for compressed air connected to the nozzle. 
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Fig 1 
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Fig 2 
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